HAL Id: jpa-00250870 https://hal.archives-ouvertes.fr/jpa-00250870
Submitted on 1 Jan 1991
HAL is a multi-disciplinary open access archive for the deposit and dissemination of scientific research documents, whether they are published or not. The documents may come from teaching and research institutions in France or abroad, or from public or private research centers. L'archive ouverte pluridisciplinaire HAL, est destinée au dépôt età la diffusion de documents scientifiques de niveau recherche, publiés ou non, emanant desétablissements d'enseignement et de recherche français ouétrangers, des laboratoires publics ou privés. As sample dissolution in elemental spectrochemical analysis is tedious and time consuming , there is therefore a need for direct solid analysis. Among the various possibilities, laser ablation seems to be attractive as it may be applied to conductive and non-conductive materials.
MoreWr a local analysis can be performed. Laser ablation can be used to remove material which is volatilized and excited (and ionized) in a secondary plasma source, such as an inductively coupled plasma (ICP) with either an optical or a mass detection. This method has never gained acceptance due to the selective volatilization of the elements of the target, resulting in interference effects. The reason for this is the use of high-power lasers, such as the ruby laser, which produce significant thermal effects.
Currently, there is a revival of laser ablation since the availability of reliable lasers with high repetition rate (> 10 Hz) and an energy per pulse in the range of 0.1 to 0.5 J, such as the Nd:YAG laser. More recent developments are based on the use of W excimer lasers although almost no information is available on the capabilities of such lasers for this purpose. We will indicate the influence of the laser characteristics, e.g. wavelength, beam profile, repetition rate and energy, on the ablation processes, in particular on the ablation efficiency for metals.
Several metallic targets were selected so as to study the influence of the thermal properties of the metals. The excimer laser offers significant advantages over the Nd:YAG laser as it is less dependent on the properties of the metals. Analytical results and size of the particles which reach the plasma are discussed. Preliminary results concerning glass materials are also given.
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